PGC-C12-NPE (02):
Product 01 (1.02 g, 2.7 mmol), cat. DMAP, PGC (1.3 g, 2.2 mmol) were dissolved in DCM at room temperature. To the mixture was added N,N'-dicyclohexylcarbodiimide (DCC) (924 mg, 4.5 mmol) and the reaction was stirred overnight. The solution was filtered to remove the N,N'dicyclohexylurea, a byproduct of the reaction, and then the polymer was precipitated in 30 mL methanol overnight at -20 °C. The polymer was subsequently filtered and washed with methanol affording product 02 as a white solid in 69.3% yield. 1 
Differential Scanning Calorimetry (DSC):
A TA DSC Q100calorimeter was used to determine the glass transition temperature (Tg), crystallization temperature (Tc), and melting temperature (Tm) of the PGC-C12-NPE polymer. The sample was heated to 100 °C at 10°C/min and isothermed for 5 minutes, cooled to -70°C at 10°C/min and isothermed for 5 minutes, and this protocol was repeated 2 more times to eliminate any phase memory in the polymer sample. The data was stored on the 3 rd cycle.
Fabrication of Photoactive Electrospun Meshes:
The PGC-C12-NPE polymer was mixed with poly(ε-caprolactone) PCL (70,000-90,000 MW, Sigma) at a 3:7 ratio. A 10% wt. 5:1 chloroform:methanol solution was made using the 3:7 blend. The electrospinning parameters were modified from a previous publication based on PCL. [18] The procedure was modified to produce nano-fibers (~200 nm) using a 3 ml hour -1 flow rate, a 10 kV source, a collector distance of 10 cm, and a 20 gauge needle. The thickness of the resulting mesh is directly related to the electrospinning time allowing for a dynamic range of mesh thicknesses (1 µm to 1 mm) using the same electrospinning parameters.
Gel Permeation Chromatography (GPC) analysis: PGC-C12-NPE molecular weights were determined by GPC versus polystyrene standards using a THF eluent at a 1.0 mL/min flow rate through a Styragel column (HR4E THF, 7.8 x 300 mm) with a refractive index detector.
UV degradation study: PGC-C12-NPE was dissolved in THF at a 10 mg/mL concentration and exposed to 21.6 J/cm 2 of 365 nm UV light. The molecular weight and dispersity of the polymer was determined by GPC analysis before and after UV exposure. No polymer degradation was observed; while, the expected weight loss of ≈ 10% associated with NPE deprotection was observed (Table S1 ).
UV Exposure:
The photoactive meshes were fully wetted by washing first with ethanol and then water. The meshes were submerged under 35 ml (5.5 mm) of water. The samples were exposed to a 23 W spectroline long wavelength UV lamp (λ = 365 nm, Spectroline, Westbury, NY) for 0, 15, 30, 60, 90, and 120 minutes. (0.18 J cm -2 minute -1 ) After UV exposure, the meshes were dried at room temperature before subsequent experiments.
NPE Deprotection on NMR:
A Varian 400 MHz VNMRS NMR was used to analyze the polymer meshes after exposure to various doses of UV irradiation. The meshes were dissolved in 0.5 mL of deuterated chloroform. The integral of the 6.2 ppm peak, associated with the hydrogen on the carbon linking the 1-(2-nitrophenyl)ethyl protecting group to the dodecandioic acid was analyzed and compared to the integral of the 5.2 peak associated with the hydrogen on the central carbon in the glycerol part of the backbone ( Figure S1 ).
Scanning Electron Microscopy:
A Zeiss SUPRA 55VP field emission SEM was used to image the surfaces of the meshes before and after 120 minutes of UV exposure ( Figure S3 ). The samples were affixed to an aluminum sample stub using copper tape and were coated with 5 nm of Au/Pd prior to imaging and imaged at an accelerating voltage of 2 kV.
Contact Angle Analysis:
A Kruss DSA100 contact angle goniometer was used to quantify the contact angles of deionized water (4 µl) over time on the surface of the electrospun meshes. Each water droplet was recorded at 0.2 frames per second and the contact angle was analyzed frameby-frame using the Drop Shape Analysis software provided by Kruss ( Figure S4 and Table S2 ).
The surface tensions of the liquids used in this study (Water, Visipaque, and I 2 -BSA) were determined using the same instrument and a hanging drop method.
3D Water Imaging: A 1.59 mm in diameter circular photomask was used to UV irradiate a circular region of the meshes for 0, 30, and 60 minutes. A 4 µL drop of 80 mgI/mL Visipaque 320 (GE Healthcare, Lot: 10352690) in water solution was applied to the surface of the UV active meshes (~300 µm thick) (Visipaque surface tension measured in Figure S5 ). The water infiltration was measured using a µCT imaging system using an isotropic voxel resolution of 36 µm 3 , 70 kVP tube voltage, 114 µAmp current and 300 ms integration time. The image slices were converted into the standard image format (DICOM) using proprietary software from Scanco Medical. The data was then reconstructed and analyzed using a commercial image processing software (AnalyzeTM, BIR, Mayo Clinic, Rochester, MN, USA). Water infiltration was analyzed using ImageJ (Version 1.45, NIH) 2 where infiltration depth was measured as the length of pixels greater than 1500 arbitrary CT units from the mesh surface to the infiltration depth averaged across 3 measurements per sample ( Figure S6 ).
3D Protein Adsorption
Imaging: A 1.59 mm in diameter circular photomask was used to UV irradiate a circular region of the meshes for either 0 and 60 minutes. A 4 µL drop of 1 mgI/mL I 2 -BSA (synthesized using a modification of a previously published protocol) 3 in water solution (~1.2% I 2 -BSA) was applied to the surface of the UV active meshes (~300 µm thick) to simulate protein adsorption onto the mesh in 3D (Surface tension of I 2 -BSA measured in Figure S7 ). The I 2 -BSA adsorption was measured using a µCT imaging system using the same parameters and analysis as the 3D Water Imaging protocol described above.
Cell Culture: MCF7 cells were acquired from ATCC and cultured using full growth media (RPMI with 10% fetal bovine serum (FBS) and 1% Penicillin-Streptomycin-Gentamicin (P/S/G)) in a Thermo Electron Corporation Forma Water Jacketed CO 2 incubator (37°C, 5% CO 2 , humidified). Cells were passaged a maximum of 20 times.
UV Light Controlled Cell-Patterning: 1.59 mm in diameter circular photomasks were placed over twelve photoactive meshes and each sample was pre-wetted in ethanol and then water. Half of the samples were exposed to UV irradiate for 60 minutes (365 nm, 10.8 J cm -2 ) creating a small circular hydrophilic region in the center of these hydrophobic meshes. Each sample was then sterilized in 190 proof ethanol for one hour in a biological safety cabinet (Thermo Electron Corporation Forma Class II, A2). After sterilization, the meshes were allowed to dry in the biological safety cabinet for 2 days. Each sterile mesh was then pre-wet with 10 µL of full growth media (RPMI with 10% FBS and 1% P/S/G) applied to the center of the mesh for 10 minutes to allow proteins within the media to adsorb onto the mesh. Any remaining volume was removed after 10 minutes. Four micro-liters of 1x10 6 MCF7 cells/mL were applied to the pre-wetted spot.
The meshes were immediately place in an incubator (Thermo Electron Corporation Forma Water Jacketed CO 2 incubator) (37°C, 5% CO 2 , humidified) for 1 hour before 100 µL of full growth media was applied to the surface of each mesh. The meshes were incubated for 1 and 5 days (n=3 ethanol, 95% ethanol, and 100% ethanol (twice). After dehydrating with the ethanol solutions, the meshes were exposed to 0.5 mL of hexamethyldisilazane (HMDS) for 10 minutes after which the cells were allowed to dry for 30 minutes. The meshes were then imaged according to the same protocol described above for scanning electron microscopy ( Figure S8 ). Table S1 . GPC analysis of PGC-C12-NPE before and after NPE deprotection due to UV exposure.
Supporting Figures:
Before UV exposure After 21.6 J/cm 2 Illustrates three distinct wetting rates as the water droplet infiltrates the photoactive mesh (after 120 minutes (21.6 J/cm 2 ) of UV exposure) into each of the samples. Table S2 . The average ± standard deviation wetting rate data for the meshes described in Figure   S4 . temperature at -50.13 °C, a crystallization temperature at -16.14 °C, and a melting temperature at 37.42 °C. The displayed scan is the 3 rd heat/cool cycle to ensure a uniform phase throughout the polymer.
